The aim of this paper is to determine risk factors affecting the fatal versus non-fatal accidents in a rural region of Turkey, during 2008Turkey, during -2012 
RISK FACTORS AFFECTING FATAL VERSUS NON-FATAL ROAD TRAFFIC ACCIDENTS: THE CASE OF KARS PROVINCE, TURKEY

Introduction
Road traffic injuries are one of the leading causes of mortality and disability; about 1.24 million people die each year as a result of road traffic accidents; between 20 to 50 million suffer from non-fatal injuries; and moreover, road traffic accidents are predicted to result in the deaths of 1.9 million people annually by 2020 (WHO, 2013a) . Road traffic injuries and fatalities are notably increasing in low-and middle income countries; while current trends suggest that they will become the fifth leading cause of death by 2030, with the disparity between high-and low-income countries. Eighty per cent of road traffic deaths occur in middleincome countries that comprise 72% of the world's population. Half of the world's all road traffic deaths are among motorcyclists (23%), pedestrians (22%), and cyclists (5%), so-called 'vulnerable road users', and not surprisingly, higher proportion of them are the citizens of low-or middle-income countries (WHO, 2013b) .
As a middle-income country in Southeastern Europe, Turkey suffers from traffic accidents and their negative outcomes. There has been an overwhelmingly very large increase in the number of road motor vehicles in Turkey during the last ten years, such that, the number of road motor vehicles has increased by approximately 90% (Turkish National Police, 2013a) . In that period, more than 8.8 million road traffic accidents were occurred, almost 1.1 million of them were fatal or nonfatal which affected nearly two millions people. Specifically, 22 to 31 people were killed, and 1,340 to 1,574 people were injured per 100,000 vehicles (Turkish Statistical Institute, 2012a; Turkish National Police, 2013b) .
Over the past years, a great number of studies have concentrated on manifold factors influencing fatal and non-fatal road traffic accidents and their injury severity. Recent studies emphasized pre-crash human factors, such as alcohol consumption (Kim et al., 1995; Reynaud et al., 2002; Cummings et al., 2006; Yannis et al., 2008; Arranz and Gil, 2009; De Boni et al., 2013) ; seat-belt or Helmet usage (Cooper and Salzberg, 1993; Kim et al., 1995; Cummings et al., 2006) ; pre-crash vehicle factors such as the type of tyres (Strandoth et al., 2012; Elvik et al., 2013) ; at-crash vehicle factors such tire blow-outs, mechanical defects of the motor vehicles (Martin and Laumon, 2005; Barengo et al., 2006; Alam and Spainhour, 2009) ; pre-crash environmental factors such as roadway features or defects (Shankar et al., 1995; Karlaftis and Golias, 2002; Lee and Mannering, 2002; Chen and Chen, 2011; Kartal et al., 2011) ; at crash environmental factors such as road parameters, traffic signs, street lights, curbs or rumble strips (Hijar et al., 2000; Carson and Mannering, 2001; Zhou et al., 2005; Kim et al., 2007; Bombom and Edino, 2009; Šliupas, 2009; Pulugurtha and Bhatt, 2010; Jiang et al., 2011; Mamčic and Sivilevičius, 2013) using various statistical methods including logistic regression. In some researches, age (Cooper, 1990; Abdel-Aty et al., 1998; Zhang et al., 1998; Awadzi et al., 2008; Alam and Spainhour, 2009) , gender (Ulfarsson and Mannering, 2004; Islam and Mannering, 2006; Bener and Crundall, 2008; Majdzadeh et al., 2008) , or both factors (Holubowycz et al., 1994; Massie et al., 1995; Chipman, 1995; Glendon et al., 1996; Laapotti and Keskinen, 1998; Jones and Jørgensen, 2003; Kaplan and Prato, 2012) are examined as specific risk factors.
Materials and Methods
General Traffic Information about Kars City
Kars is a city located in Northeast Turkey with a population of 304,821; an area of 10,127 square kilometers; and an altitude of 1768 meters including its province, 8 districts, and 382 villages (Governor of Kars, 2013) . Fig. 1 [2008] [2009] [2010] [2011] [2012] . The paper used a simple random sampling method to investigate the data of 765 traffic police-reported accidents, while the data were transformed and coded to a convenient computer-ready form. A fatal-injury accident is defined as an accident in which at least one person (driver, passenger or pedestrian) was killed at crash. A non-fatal injury accident refers to an accident in which at least one person was suffered injury but no fatalities were occurred.
Methods
Most studies have several explanatory variables, which they may be continuous as well as categorical. In that context, a goodfitting model will evaluate their effects on response variables, will include relevant interactions, and will provide smoothed estimates of response probabilities (Agresti, 2002) . While an observation taking one of two possible forms on each individual is supposed, and if for the i th individual, this observation is represented by a random variable, y; then without loss of generality code, two possible values of y by 1 and 0 can be defined as follows (Eq. (1)):
In Eq. (1), y = 1 and y = 0 are usually called a 'success', and 'failure', respectively, and such observations are considered as 'binary' (Cox, 1970) .
For a binary response Y and a quantitative independent variable X, when π(x) denotes the success probability, the logistic regression model has linear form for the logit of the corresponding probability as follows (Eq. (2)):
The left-hand side of Eq. (2) is called the logodds ratio (OR), and the odds of response variable can be derived (Agresti, 1996) :
The odds initially indicate how often something happens relative to how often it does not happen (Long, 1997) . The log of the odds transformation performs the conversion of the probability estimates to a continuous unbounded variable. This variable will become the dependent variable in a linear model with the categorical definitions as independent variables (Hanushek and Jackson, 1977) . In Eq. (3), for every oneunit increase in x, the odds will increase multiplicatively by e β , namely, the odds at level x + 1 will equal to the odds at x multiplied by e β Specifically, when β = 0, e β will be equal to 1, and the odds do not change as x changes (Agresti, 1996) .
Stepwise logistic regression procedure enables a useful and effective data analysis tool and employing a stepwise procedure can provide a fast and effective means to screen a large number of variables, and to fit a number of logistic regression equations simultaneously. Any stepwise procedure for selection or deletion of variables from a model is based on a statistical algorithm that checks for the importance of variables (Hosmer and Lemeshow, 2000) . In this study, because the dependent variable is a binar y or dichotomous variable, the stepwise logistic regression is an appropriate technique, which is developed to predict a binary dependent variable as a function of independent variables. This technique is frequently used in road safety where the dependent variable is binary (Chipman, 1995; Zhang et al., 1998 Zhang et al., , 2000 Shon and Shin, 2001; Al-Ghamdi, 2002; Reynaud et al., 2002; Jones and Jørgensen, 2003; Yau, 2004; Sze and Wong, 2007; Awadzi et al., 2008; Majdzadeh et al., 2008; Tay et al., 2008; Kartal et al., 2011; De Boni et al., 2013; Drucker et al., 2013) .
Results
This study investigates the effects of twentyone factors on fatal versus non-fatal road traffic accidents in Kars during 2008 Kars during -2012 , as shown in Table 1 , which also indicates the mean, standard deviation. In this study, except for age, all variables were qualitative, where age was interpreted as a continuous variable. In order to clarify the results, most of the variables were defined as dummy variables, which take only 0 or 1. Gender, nationality and seat belt factors were also omitted because of the dominancy of male and Turkish drivers, respectively. The traffic police mentioned that they had any opportunity to recognize the seat-belt status of the driver at crash, and they have coded the status as 'unknown', so security factors were omitted from the model. Similarly, because pedestrians' information was unclear in the reports, it was excluded and only drivers' information was included. Table 2 , fatal road traffic accidents in Kars were more likely to occur with respect to the driver's age (OR = 1.09; 90% CI = 1.05 -1.14), where the corresponding variable was marginally significant. Fatal road traffic accidents were 89% less likely to occur when the weather was clear (OR = 0.11; 90% CI = 0.02 -0.65). Additionally, fatal traffic accidents were 84% less likely to occur in winter (OR = 0.16; 90% CI = 0.03 -0.75). Kars has a continental climate and the weather is usually rainy or snowy throughout the year, even in the spring and summer, for that reason vehicles are also well-prepared for the negative effects of the weather conditions. In that context, the impacts of season and weather factors on the occurrence of fatal and non-fatal road traffic accidents are not surprising.
The results showed that horizontal route factor had an impact on the probability of fatal and non-fatal road traffic accidents. Herein, when an accident was occurred at straight road (OR = 0.22; 90% CI = 0.05 -0.91) or slight road curve/bend (OR = 0.17; 90% CI = 0.04 -0.83), it was less likely to occur a fatal accident. Furthermore, the driver's education level had impact on the probability of occurrence of fatal road traffic accidents. They were less likely to occur when the driver's education level was secondary (OR = 0.18; 90% CI = 0.04 -0.85). The results also showed the significant impact of the purpose of the vehicle (OR = 0.20; 90% CI = 0.04 -0.94) on fatal versus non-fatal road traffic accidents. One unit increase in private vehicle variable had a 0.20 decreasing impact on the likelihood of fatal accidents against non-fatal accidents.
T he var iance inf lation factor (V I F) f a c i l i t a t e s t o m e a s u r e h o w m u c h multicollinearity has increased the variance of a slope estimate (Stine, 1995) . In practice, since VIF is less than 10, the researchers can suggest that no variables cause the multicollinearity problem in the analysis. In Table 3 , VIF values of independent variables used in this study were presented to ensure that there was not a multicollinearity problem among these independent variables, where all VIF values, including the mean VIF, are less than 10. 
Conclusion
The Eastern regions of Turkey are relatively underdeveloped and exposed to chronic economic and financial problems. In recent years, automobiles and various types of trucks had also produced in the occurrence of fatal and/or non-fatal road traffic accidents. The great number of motor vehicles involved in the road traffic is one of the common issues of traffic safety in Turkey and the rural regions. Otherwise, Kars city suffers from unfavorable weather conditions; where average number of rainy days exceeds ten days in a month with average total amount of rainfall ranging between 20.3 and 77.2 k ilograms/square meters in a year. In addition, as a result of continental climate, Kars city is one of the coldest cities in Turkey, such that the number of snowy days exceeds 120 days (Turkish State Meteorological Service, 2013) . In that context, weather conditions tend to negatively affect fatal and/or non-fatal road traffic accidents.
By t he cou r tes y of va r ious reg iona l development projects and Turkish governors' dominancy, roadways and the road traffic have been remarkably improved during the last five years in Northeast Turkey. However, there are still significant regional disparities between the West and the East. The Eastern regions survive with economic difficulties that inherently have an impact on the road traffic. Despite optimistic development efforts, the corresponding territories still need qualified roadways to overcome the lack of countrywide essential transition. Decision makers should concentrate on more durable roadway construction ventures, namely, asphalts and other traffic infrastructures do not negatively affected by weather conditions in a little while. From a different perspective, more educated tra f f ic personnel and conscious drivers will be probably helpful to create a more favorable traffic environment.
According to the results of this study, age variable was highlighted as a marginally significant risk factor affecting fatal road traffic accident against non-fatal. Since driver's age particularly increases the probability of occurrence for fatal road traffic accidents, the crucial roles of both policy makers and young drivers' parents revisit. In this sense, parents may preemptively avoid adolescents to drive before permitted by the relevant legislation. Similarly, traffic security laws may be re-arranged by deterrent regulations to preclude the satisfaction of inexperienced young drivers. Since most of the traffic users properly respect traffic safety regulations, a n i mpor ta nt step may be sur passed. Nevertheless, decision makers should draw attention to the poor reporting of road traffic accidents. For instance, risk factors such as seat belt and alcohol use of the traffic users should be more efficiently reported to determine the virtual reasons of the road traffic accidents more precisely. On the other hand, road traffic accidents in Turkey are considered as fatal accidents when one of the traffic users is fatally injured when the accident occurs and the elapsed time period in the hospital is ignored in contrast to the procedure applied in many developed countries. In that circumstance, the number of actual fatally injured traffic users is not properly illustrated. Emerging countries should adapt their traffic legislation to developed countries to reach better traffic reporting standards and thus achieving an improved traffic safety policy.
